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AN ATTEMPT TO PRODUCE ELASTOSIS IN AGED HUMAN
SKIN BY MEANS OF ULTRAVIOLET LRRADIATION*
WILLIAM V. R. SHELLOW, M.D.t AND ALBERT M.
KLIGMAN, M.D., PH.D.
Sunlight is now deemed to be the principal
cause of hyperplasia of the elastic fibers in
the exposed skin of adult Caucasians (1, 3).
Although this elastosis increases with age, and
is commonly termed senile elastosis, solar elas-
tosis is a better name since it emphasizes
etiology.
In a histologic survey of cutaneous elastic
tissue throughout the human life span, we be-
came aware that the quantity increases with
age even in unexposed areas, in Negroes as
well as Caucasians. Although modest in
amount when compared to advanced solar
elastosis, it is truly an age dependent change.
Sams and his co-workers (4) succeeded in
producing elastosis in the skin of albino mice
after less than twelve months of erythemo-
genie radiation with ultraviolet light. Treat-
ment with eroton oil alone did not produce
this effect, indicating that chronic inflamma-
tion by itself is not responsible. By irradiat-
ing the unexposed skin of elderly subjects we
sought to learn whether aging was accom-
panied by any particular predisposition to the
formation of elastic tissue.
METHOD
Four Caucasian males, aged 79, so, so and 82
participated. Each exhibited some elastotic changes
on the exposed areas. Four 2" X 2" squares were
marked off on the lower hack area and were treated
as follows:
1. One square was irradiated every other day
with a bank of four Westinghouse FS-20 sunlamps,
the principal emission of which is in the erythemo-
genie band of sunlight, 290 to 320 nm.
2. One square was irradiated every other day
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with a bank of four Westinghouse Black Lamps,
one half hour after 0.1 per cent 8-methoxypsoralen
in hydrophilic ointment was applied to the skin.
This combination produces an intense phototoxic
reaction, mediated by the deeply penetrating long
ultraviolet rays.
3. One square was irradiated every other day
with a Hanovia hot quartz ultraviolet lamp
whose line spectrum includes short, middle, and
long ultraviolet radiation.
4. One square was sprayed for 30 seconds every
other day with ethyl chloride in order to produce
non specific inflammation. (The aged skin was
found to be quite refractory to croton oil irrita-
tion.)
The exposure times were individually adjusted
and gradually increased to a maximum which
would have initially produced severe burns. Two
subjects were treated for six months and two for
12 months. At the end of this time punch biopsies
(8 mm) were removed from each of the four sites
as well as from an unexposed control area.
Frozen sections were cut transversely and hori-
zontally and were stained for elastic with acid
orcein using the thick section technique described
previously (5); this technique allows three dimen-
sional visualization so that both the amount and
the architecture of the elastic fibers can be as-
sessed. In addition, formalin fixed paraffin sections
were stained with hematoxylin and eosin, Hale's
acid ferrocyanide, periodic acid-Schiff reagent, and
Mallory's trichrome. Frozen sections were stained
for ATPase, DNP dehydrogenese, acid phospha-
tase, alkaline phosphatase, and succinic dehydro-
genase.
RESULTS
The irradiated areas became deeply tanned
and thickened, most prominently in the photo-
toxic sites. The area sprayed with ethyl
chloride also showed some hyperpigmentation
and slight sealing. Oreein stained sections
failed to show any increase or anatomic al-
teration in elastic tissue. In the H & E stained
specimens there was aeanthosis and an obvious
increase in both clear cells and in melanin.
In addition, the areas sprayed with ethyl
chloride showed a mild perivaseular lympho-
cytic infiltration. None of the histoehemically
stained sections showed changes in the experi-
mental sites.
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DISCUSSION
Intense ultraviolet irradiation of the skin of
elderly males not only failed to induce elasto-
sis, but was without effect on either the struc-
ture or the enzymic systems of the epidermis
and dermis. There are several ways of inter-
preting this negative result. Unlike albino
mice, the skin of our subjects became deeply
pigmented within a few weeks. Melanin acts
as an effective solar shield. Clinically, it is
skin which fails to tan that exhibits the
marked damage associated with aging. Be-
cause of the protection afforded by melanin,
the production of elastosis might well require
years of irradiation, unless "non-tanners" are
used. Another possibility is that the decreased
density and cytologic activity of fibroblasts,
the presumed source of elastic fibers, may
diminish synthetic activity. Decreased elastic
synthesis might be an age dependent change.
We do know from our histologic survey that
elastosis is already well advanced in the sec-
ond and third decades. Unfortunately, we did
not irradiate young subjects.
5UMMAaY
Four elderly individuals were exposed to
various wavelengths of ultraviolet irradiation
ronging from the long to the short, in an at-
tempt to produce elastosis artificially. Periods
of exposure up to one year were insufficient to
produce any changes in the elastic tissue
framework.
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